
A-D-A105 761 NEW YORK STATE EPT OF ENVIRONMENTAL CONSERVATION ALBANY FIG 13/13

NATIONAL DAM SAFETY PROGRAM. MEAD RESERVOIR DAM (INVENTORY ;NUMB-ETCIU)

AUG 81 A KOCH DACW51-79-C-0001

UNCLASSIFIED NL

IIIIIEIEEIIIIEEE'-" hEE,2hhE
IEEIIIIEIIEIIE

E-EIIEE-II-EE
II.-mEEEIEEEI



SECU ITY CLA .SFICATII.)4 06V T0iS PAr.P ,WN,.. U.S -8 ?,

REPORT DOCUMENTATION PAGE kEAL, I. TRUCTNONS
R HEFOE COMPLZ TNG FO.

I. REPORT NUmaIER 2. GOVT ACCESSION NO. --. UAfAL UMdimH

4. TITLE (and .$buiIJt) *. TYPE O REPORT & PERIOD COVERED

Psn- .. Phase I Inspection Report: ; ~Phase I Inspection Report , ,'aoa a SeyPrga"1 National Dama Safety Program3Mead Reservoir Dam
Lake Champain Basin, Clinton County, N.Y. 6. PFORNGOOG.REPORTNU#*i*V.

Inventory.11. 237 .QRAC GTNUE()
1 AU fOR(A) AMT Nub6F*ER(&)'//t . .*. rur; GTo

- ~~~ACW51'-9C#

S. PZ.O-R-AIN G ORdNIZATION MAME AND ApDQRFS SO- PROG. RA't, E.jsENT. *R#OJCT. TASK• I AREA &~ WORK UNIT Num;aEs

New Yor. State Department of Environmental.'ANf- . .

Conservation 50 Wolf Road /
Albany, New York 12233

-WO It. CON.TROjALNG OFFICE NAME AND AODRaSS

Department of the Army . t j 9 1 .t8
26. Federal Plaza New York District, CofE

le . New York, New York 10287
14. MONITORING AGENCY NAME & ADORESS(It differenI fro Conttoiling Office) IS. SECURITY Ct-ASS. (oI Lvt.erporf)Department of tie Army

26 Federal Plaza New York District, CofE "NCLASSIFED
New York, ,.NY 10287 tis. DECLA, T4 00i.-,..

16. DI6TRISUTION STAT=-EEN r (-e gt. Repoft)

sp~ruvr 'u puuiic release; Distr-il i L unlimited.

ifT C
" - National Dam Safety ,Program. Mead Reservoir !o 0 .ELECT -

Dam (Inventory Nurber-,237), Lake Champlain OCT1 91981
Basin, Clinton County, New York. Phase I a

Inspection Report%_

Ia. SUPPLEIENTARY NOTES,

o 'Original contains color
plates: AIj D11C r-produt "
1=on3 will bo in black ad1_
white"

19. KEY WOROS (Con in"an to--e side It n4c.ary n md Identifly by bloc number)
Dam Safety Mead Reservoir Dam
National Dam Safety Program . Clinton Count.
Visual Inspection Lake Champlain Basin .

Hydrology, Structural Stability

Ths ept provides information avd analysis on the- Ph 7 si~3 odtinoz~
dam as Q4 he report date, Information and analysis are based oil yisual :

-~ Inspect of the dam by the performing organization.

Visual inspectio, 7 this 6an, did iiot reveai conditiors which
Ct:)st 4 Lute -iE ir.,:riediatc ,azcrd to huwdn life or prcperty. Hoeyever, tle :
da-i haz so,,e deficiencie which require further engineering; investiqations.

DD IM 473 cv 7 -no.oF I #OV GS IS Oft.OLT _ ,/

S.CUaIrY CL*ASIFICArrOol DP THIS PAGE (wh-, De. eEarmt-o

0 -•



An area of concentrated seepage was noted at the downstricm
tc'2 r, the imbaDkmc,t. This area vas approximately in line with the

' e t-e holse, See-.ae ,as "rcrg at e rat:e estimated -Se
* 10 *o /o .:zllons pcr min!te. nhile only ene area of cricetra s :: e

was .1h,: e aitir a rE Lyond tYr du.nstreen toe was wct ar. wa.'rpy.
Water was f lwing ,..t (. tK hil1sid e in several areas immdiatE down-
stream o,: th~e emPn kment- richt abutment contact.

The structural tabiity ana.lysis performed for the spillway
section i:.dicates that safety factors ere below recommended values for all
conditions studied. The sliding safety factors for severe loading conditions
such as ice loading or flood flows indicate that the section would be un--
stdble if subjected to these loads.

It is reco ,-.ended that within 3 months of the date of n'7tificationof ThP owner, inve-toatiors th st-epage and structural st'bi-liy,

pro e, shoi.: be commenced. Remedial measures which are required hasedt
on these investigations should be completed within 18 months.

The hydrologic/hydraulic analyses performed indicate that the
outflows from all storms exceeding b4% of the Probble Maximum Flood (PXF)
will result in flow over the emergency relief weir segment of the embankment.
The darn does have sufficient spillway capacity to pass one-half the NNE
withcut the embankment being overtopped. Therefore, the spillway capacity
is rated as inadequate.

* d



LAKE CHAMPLAIN -BASIN

MEAD RESERVOIR DAM'
CLINTON COUNTY, NEW YORK

INVENTORY NO. N.Y 237

PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NEW YORK DISTRICT CORPS OF ENGINEERS

AUGLBST, 198



PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase Z
Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, 7ashington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiousl7
those dam which may pose hazards to human Life or propert7. The
assessmnt of the general condition of the dam is based upon available
data and visual inspections. Detailed invescigation, and analyses
involving topographic mapping, subsurface investigations, casting,
and detailed computatioal. evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions ,
at the time of inspection along with data available to the inspection
team. En cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the dam, removes the normal load on the st.ucture and may obscure
certain conditions which might other ije be detectable if inspected
under the normal operating environent of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and exte.ral conditions,
and is evolutionar7 in nature. It would be incorrect to assue --hat
the prmsent condition of the dam will continue to represent :he
condition of the dam at some point in the future. On17 chrough frequent
Lus.ections can unsafe conditions be detected and only through continued
care and -intanance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. :n accordance with the establIshed Guidelines,
the Spillway Test flood is based on the estimated "Probable Ma.x----um
'lood" for the region (greatest reasonably possible storm runoff), or"
f-rac:±ons thereof. Because of the magnitude and rar:Lty, Of Such a 3torn
event, a finding that a spillway "ill not pass the test flood should
aot be interpreted as necessarily posing a highly inadequate condition.
The ast flood provides a measure of relative spillwa7 capacit7 and
serves as an aide in determining the need !or more detailed hydrologic
and hy-dauilc studies, considering the size of the dam, its general
condition and the downstream damage potential.

Accession For_-K

NTI GRA&IDTIC TA

j u s t i f i c ak t i o r . .- --

D 1 - * r I "



PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

MEAD RESERVOIR DAM
I.D. NO. NY-237
DEC NO. 2188-236

LAKE CHAMPLAIN BASIN
CLINTON COUNTY, NEW YORK

TABLE OF CONTENTS

PAGE NO.

ASSESSMENT

OVERVIEW PHOTOGRAPH

I PROJECT INFORMATION 1

1.1 GENERAL 1

1.2 DESCRIPTION OF PROJECT 1

1.3 PERTINENT DATA 3

2 ENGINEERING DATA 6

2.1 GEOTECHNICAL DATA 6

2.2 DESIGN RECORDS 6

2.3 CONSTRUCTION RECORDS 6

2.4 OPERATION RECORDS 6

2.5 EVALUATION OF DATA

3 VISUAL INSPECTION 7

3.1 FINDINGS 7

3.2 EVALUATION OF OBSERVATIONS 8

4 OPERATION AND MAINTENANCE PROCEDURES 10

4.1 PROCEDURES 10

4.2 MAINTENANCE OF DAM 10

4.3 WARNING SYSTEM IN EFFECT 10

4.4 EVALUATION 10



PAGE NO.

5 HYDROLOGIC/HYDRAULIC 11

5.1 DRAINAGE AREA CHARACTERISTICS 11

5.2 ANALYSIS CRITERIA 11

5.3 SPILLWAY CAPACITY 11

5.4 RESERVOIR CAPACITY 11

5.5 FLOODS OF RECORD 11

5.6 OVERTOPPING POTENTIAL 12

5.7 EVALUATION 12

6 STRUCTURAL STABILITY 13

6.1 EVALUATION OF STRUCTURAL STABILITY 13

7 ASSESSMENT/RECOMMENDATIONS 15

7.1 ASSESSMEHT 15

7.2 RECOMMENDED MEASURES 16

APPENDICES

A. PHOTOGRAPHS

B. VISUAL INSPECTION CHECKLIST

C. HYDROLOGIC/HYDRAULIC

D. STABILITY COMPUTATIONS

E. REFERENCES

F. DRAWINGS



PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Mead Reservoir Dam

(I.D. No. NY-237)

State Located: New York

County: Clinton

Watershed: Lake Champlain Basin

Stream: Mead Brook

Date of Inspection: June 16, 1981

ASSESSMENT

Visual inspection of this dam did not reveal conditions which
constitute an immediate hazard to human life or property. However, the
dam has some deficiencies which require further engineering investigations.

An area of concentrated seepage was noted at the downstream
toe of the embankment. This area was approximately in line with the
concrete gate house. Seepage was emerging at a rate estimated to be
10 to 20 gallons per minute. While only one area of concentrated seepage
was noted, the entire area beyond the downstream toe was wet and swampy.
Water was flowing out of the hillside in several areas immediately down-
stream of the embankment- right abutment contact.

The structural stability analysis performed for the spillway
section indicates that safety factors are below recommended values for all
conditions studied. The sliding safety factors for severe loading conditions
such as ice loading or flood flows indicate that the section would be un-
stable if subjected to these loads.

It is recommended that within 3 months of the date of notification
of the owner, investigations into the seepage and structural stability
problems should be commenced. Remedial measures which are required based
on these investigations should be completed within 18 months.

The hydrologic/hydraulic analyses performed indicate that the
outflows from all storms exceeding 54% of the Probable Maximum Flood (PMF)
will result in flow over the emergency relief weir segment of the embankment.
The dam does have sufficient spillway capacity to pass one-half the PMF
without the embankment being overtopped. Therefore, the spillway capacity
is rated as inadequate.



Several other deficiencies were noted on this structure.
These deficiencies should be corrected within 12 months of the date of
notification of the owner. Among the actions required are the following:

1. All trees and brush growing on the dam should be cut
to permit a more detailed visual inspection of the em-
bankment.

2. The minor leakage through the upper portion of the spillway
gravity section should be eliminated.

3. Grass and weeds growing through the joints between concrete
slabs on the spillway discharge exit channel should be re-
moved.

4. The joints between the slabs on the exit channel should
be sealed to stop the flow of water beneath the slabs.

5. Debris and sediment in the lower plunge pool should be
removed and brush and trees growing immediately downstream
of the end of the plunge pool should be cut.

6. An emergency action plan for the notification and evacuation
of downstream resident should be developed.

6orge oc
C ef, Dam Safety Section
New York State Department
of Environmental Conservation

Approved By:

New York District Engineer

Date: t7
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

MEAD RESERVOIR DAM
I.D. NO. NY-237

DEC NO. 218B-236
LAKE CHAMPLAIN BASIN

CLINTON COUNTY, NEW YORK

SECTION 1: PROJECT INFORMATION

1.1 GENERAL

a. Authority
Th Phase I inspection reported herein was authorized by the
Department of the Army, New York District, Corps of Engineers,
to fulfill the requirements of the National Dam Inspection Act,
Public Law 92-237.

b. Purpose of Inspection
This inspection was conducted to evaluate the existing conditions
of the dam, to identify deficiencies and hazardous conditions, to
determine if these deficiencies constitute hazards to life and
property, and to recommend remedial measures where required.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam
The Mead Reservoir Dam is an earth dam with a concrete core wall.
The dam has a concrete gravity overflow spillway section and two
low level outlet pipes.

The dam is 673 feet long and a maximum of 65 feet high. The
crest width is 12 feet. The upper portion of the upstream slope
is 1 vertical on 2 horizontal. The lower portion of this slope
is 1 vertical on 3 horizontal. The downstream slope varies from
1 vertical on 1.5 horizontal near the top of the slope to 1 vertical
on 3 horizontal at the bottom. On the higher embankment section,
there is an 8 foot wide berm near the middle of the downstream
slope.

A concrete core wall extends from the spillway section to 75 feet
from the right end of the dam. The plans indicate that there is
no core wall to the left of the spillway section. The core wall
is about 18 inches wide at the base and tapers to 8 inches wide
at the top. It is supported on a spread footing located a mini-
mum of 4 feet into natural ground. One 30 foot long segment of
the core wall near the spillway section is supported on sheet
piling.

The spillway is a 20 foot high, Cyclopean concrete overflow
section which is 40 feet long. At the downstream toe of the
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gravity section, there is a 20 foot long plunge pool for
energy dissipation. A 2 foot wide drainage channel extends
from the downstream end of the plunge pool to a point on the
outlet channel. This drainage channel is 66 feet long and a
maximum of 8 feet deep. The spillway channel below the plunge
pool proceeds down the natural slope. The channel is paved with
concrete slabs for erosion protection. These slabs are placed
on the slope of a trapezoidal cut to form the left side of the
spillway channel. The plans indicate that there is an under-
drain running down the entire slope beneath these slabs. The
right side of the channel is formed by a reinforced concrete
retaining wall.

There is another plunge pool at the base of the channel. A
vertical concrete wall which is 5 feet high forms the downstream
end of this plunge pool. There is a conduit which extends from
the right wall in the lower plunge pool to the natural stream
channel (a total of about 80 feet). This conduit drains the
lower plunge pool during low flows.

There is a circular concrete gatehouse located on the crest of
the dam to the right of the spillway section. This gatehouse
contains the control mechanisms for three inlet pipes and two
low level outlet pipes. There are two 20 inch pipes and one
24 inch pipe, each with a different invert elevation. The intakes
to these pipes are concrete structures located in the reservoir
The two outlet pipes are a 24 inch pipe which is the main water
supply line and another 24 inch pipe leading to a 42 inch con-
crete blow-off pipe. This 42 inch pipe extends for 175 feet
to a headwall just beyond the downstream toe of the dam and
outlets into the natural stream channel. There is a concrete
box outlet structure at the end of this conduit.

There is an 18 inch conduit which enters the reservoir beyond
the right end of the embankment. This pipe permits the diversion
of water from the Saranac River into this reservoir.

b. Location
This damis located off Rand Hill Road in the Town of Plattsburgh,
New York. It is about 1 mile north-west of the intersection of
Rand Hill Road and New York State Route 3 in the hamlet of West
Plattsburgh.

c. Size Classification
This dam is 65 feet high and has a storage capacity of 2827 acre-
feet. Therefore, the dam is in the intermediate size category
as defined by the "Recommended Guidelines for Safety Inspection
of Dams."
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d. Hazard Classification
This dam is classified as a high hazard structure due to the
presence of two sate highway (NY Rte 374 and NY Rte 3) and
five homes adjacent to the stream channel downstream of the
dan.

e. Ownership
This dam is owned by the City of Plattsburgh, New York.
Mr. George M. Miller is the City Engineer. His address is
City Hall, Plattsburgh, New York 12901. His phone number is
(518-563-7730.)

f. Purpose of Dam
This dam impounds a reservoir used for water supply by the
City of Plattsburgh.

q. Design and Construction History
Available correspondence indicates that a dam has existed at
this site since the mid-1800's. The original structure was
a timber crib dam which partially failed in the early 1900's.
This crib dam was completely removed and the dam which presently
exists was constructed in 1923. The dam was designed by Met-
calf and Eddy, Consulting Engineers of Boston, Massachusetts.

h. Normal Operating Procedures
There are no prescibed operating procedures for this structure.
Water is withdrawn from the reservoir as required for water
supply.

1.3 PERTINENT DATA

a. Drainage Area (sq. mi.) 6.39

b. Discharge at Dam (cfs)
Spillway at Maximum High Water 2827
24" Blow-off Pipe (water level at spillway crest) 101

c. Elevation (USGS Datum)*
Top of Dam 541.5
Crest of Emergency Relief Weir,
(Embankment Section) 540.5
Spillway Crest 533.0
Invert of Bottom Low Level Inlet 465.0

* (USGS Datum- Plan Datum + 16.5)

d. Reservoir - Surface Area acres)
Top of Dam (Emergency Relief Weir Crest) 105
Spillway Crest 74

e. Storage Capacity (acre-feet)
Top of Dam (Emergency Relief Weir Crest) 1895
Spillway Crest 1228
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f. Embankment
Type: Compacted zoned earth embankment with concrete core
wall; most impervious soil in section surrounding core wall;
stone fill segments at both upstream and downstream toe.

Embankment Length (ft) 550
Slopes (V:H) Upstream- Upper Slope 1 on 2

Lower Slope 1 on 3

Downstream- Varies from 1 on 1.5 to 1 on 3
8 ft. Wide berm on higher section)

Crest Width (ft) 12

g. Corewall
Type: Concrete wall with spread footing buried in existing
ground; one 30 ft. long segment supported on sheet piles.

Length: (ft) (from left end of spillway to
75 feet from right end of dam) 370

Width (in.) Crest 8
Base 18

h. Spillway
Type: Ungated Cyclopean concrete overflow section, with
plunge pool at toe of gravity section, paved channel down
the natural slope, and plunge pool at toe of slope. A conduit
drain extends from lower plunge pool over to natural stream
channel.

Length of Weir (ft) 40

i. Low Level Inlets/Outlets

(1) Inlets - Two 20 inch pipes and one 24 inch pipe each
with a different invert elevation lead from the reservoir
to the gatehouse; there is a concrete intake structure in
the reservoir for each pipe; flow through each pipe is con-
trolled by valves in the gatehouse

(2) Outlets - Two 24 inch pipes; flow controlled by valves
in the gatehouse; one pipe is the main water supply line
while the other leads to a 42 inch concrete blow-off pipe;
42 inch conduit is 175 feet long and outlets through a
concrete box structure.

-4-



. Appurtenant Structures
(1) Gatehouse - Circular concrete structure located on
crest of dam; contains control mechanisms for valves on
all the inlet and outlet pipes; another 8 inch diameter
pipe leads from sump in gatehouse to the 42 inch pipe;
this pipe can drain the gatehouse.

(2) Diversion Inlet - 18 inch pipe outleting at a concrete
headwall beyond right end of embankment; pipe allows diversion
of water from Saranac River into the reservoir.

0I
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SECTION 2: ENGINEERING DATA

2.1 GEOTECHNICAL DATA
a.h Geology

Mead Reservoir Dam is located in the Champlain lowlands physio-
graphic province of New York State. The Champlain Lake Plain is a
low, relatively flat area underlain with marine clays and limestone.
Drift deposits and peak bogs are common in the northeast portion of
the plain. Bedrock in the area is from the Ordovician era (435 to
500 million years ago). A review of the "Brittle Structures Map of
New York" indicates that there is a normal fault which runs through
the reservoir, approximately 1500 feet to the west of the dam.

Surficial soils in the area are the result of glaciations during
the Cenozoic Era, the last of which was the Wisconsin glaciation.

b. Subsurface Investigations
There was some subsurface information available for this dam.
Logs from 11 test pits were shown on the 1923 plans. These logs
indicated that the foundation consists of muck and loam underlain
by clay. At the right end of the dam, there was up to 30 feet of sand
overlying the clay.

2.2 DESIGN RECORDS

The present dam was designed by Metcalf and Eddy, Consulting
Engineers of Boston, Massachusetts. A complete set of plans as
well as other design information is available at the City Engineer's
office in Plattsburgh. Selected sheets from these plans have been
included in Appendix F.

2.3 CONSTRUCTION RECORDS

The dam was constructed in 1923 by the Bluff Point Stone Company.
Metcalf and Eddy performed the construction inspection. The available
plans are record plans and therefore, represent the as-built condition
of the structure.

2.4 OPERATION RECORDS

No operation records are maintained on this structure.

2.5 EVALUATION OF DATA

Information used for the preparation of this report was obtained from
the Department of Environmental Conservation files and from the City
of Plattsburgh's files. The information available appeared to present
reasonably accurate data concerning the structure.

-6-



SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General
Visual inspection of the Mead Reservoir Dam was conducted on
June 16, 1981. The weather was sunny with the temperature in
the eighties. The water level at the time of the inspection was
about 6 inches below the spillway crest.

b. Embankment
Visual inspection was hampered by trees, brush and weeds growing
on the embankment. The prmblem was most severe on the lower portion
of the downstream slope to the right of the spillway section. A
bamboo-like weed completely covered this portion of the slope, making
a close inspection impossible. Trees and brush covered the upper
portion of this slope and most of the rema~nder of the embankment
as well.

The crest of the embankment was slightly uneven with several minor
irregularities noted. At the left end of the dam, the crest of the
embankment slopes gradually downward. This segment of the embankment
with a lower crest level is called an emergency relief weir on the
plans.

Several deficiencies were noted on the downstream slope. The entire
area along the downstream toe of the high embankment section (to the
right of the spillway section) was wet and swampy. One area of con-
centrated clear seepage was noted at the toe of the slope approxi-
mately in line with the concrete gatehouse. Seepage was emerging at
a rate estimated to be 10 to 20 gallons per minute and was forming
a small pool of water beyond the toe. The City Engineer was aware
of the existence of this seepage and stated that it had been occurring
for a long period of time.

There was also water emerging at several points along the natural
slope immediately downstream of the contact between the embankment
and the right abutment. These points were all below the berm which
is located near the middle of the downstream slope. Water was also
flowing off the adjacent hillside and into the downstream channel
near the concrete headwall at the end of the 42 inch blow-off pipe.
It could not be determined whether these flows were the result of
seepage through the dam or hillside groundwater.

c. Spillwa
The spillway was in satisfactory condition. There were some small
cracks in the abutment walls and some spalling on the downstream
face of the gravity section. Minor leakage through the gravity
section was also noted. This leakage was exiting about 2 feet below
the spillway crest. There was some localized erosion on the upstream
embankment slope for about 20 feet from the spillway's right abutment.
This erosion was believed to be the result of wave action.

-7-



A small amount of water was flowing out of the concrete channel
which drains the upper plunge pool. This water flowed over the
concrete slabs which line the exit channel and then disappeared
beneath the slabs. The water then reappeared approximately 50
feet downstream and flowed over the remainder of the slabs. There
was grass and weeds growing through the joints between several of
the slabs at the lower end of the channel. Some minor cracking
was noted on the channel walls. The lower plunge pool was partially
filled with sediment and debris. Brush and weeds were growing in
this plunge pool as well. There was some debris around the inlet
to the lower plunge pool drain conduit. A spring was observed
bubbling up through the bottom of the lower plunge pool. This
spring was probably related to the underdrain pipes beneath the
spillway channel.

d. Low Level Inlets/Outlets
These pipes were unobservable at the time of inspection. The
valves which control flow through these pipes are located in the
gatehouse on the crest of the dam. These valves are reported to
be operational. Mr. St. Clair of the Water and Sewer Department
said that all of the valves were operated approximately one month
before the Phase I inspection.

The concrete box outlet structure at the outlet end of the 42 inch
conduit was visible at the downstream toe of the embankment. This
outlet structure and the downstream pool appear to be in satisfactory
condition. There was a small stream of water off the hillside which
was flowing over the concrete structure and into the pool.

e. Appurtenant Structures - Gatehouse and Diversion Pipe
Both the gatehouse and diversion inlet pipe appeared to be in good
condition. Some small cracks were noted in the gatehouse concrete
walls.

f. Reservoir
There were no indications of soil instability in the reservoir area.

q. Downstream Channel
The channel below the outlet to the 42 inch blow-off pipe was
covered with brush and trees. It was about 15 feet wide and had
side slopes of 1 vertical on 1 horizontal.

3.2 EVALUATION OF OBSERVATIONS

Visual inspection revealed several deficiencies on this structure.
The following items were noted:

1. Trees, brush and weeds covering most of the embankment,
especially the lower portion of the downstream slope to the
right of the spillway, making a detailed inspection impossible.

-8-
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2. One area of concentrated seepage at the downstream toe of
the slope approximately in line with the concrete gate house;

3. The overall wet and swampy conditions along the entire down-
stream toe of the higher embankment section;

4. Several points near the embankment - right abutment contact
where water was emerging and flowing off the slope;

5. Minor leakage through the upper portion of the concrete
spillway section;

6. Water flowing beneath the concrete slabs on the spillway
discharge channel;

7. Grass and weeds growing through some of the joints between
slabs on the exit channel;

8. Debris and sediment in the lower plunge pool.

-9-



SECTION 4: OPERATION AND MAINTENANCE PROCEDURES

4.1 PROCEDURES

There are no formal operating proceudres for this dam. Water is
withdrawn from the reservoir as required. Water can be diverted
from the Saranac River into a small pond and then into Mead
Reservoir by means of an 18 inch conduit which outlets through
a concrete headwall located beyond the right end of the embank-
merit.

4.2 MAINTENANCE OF DAM

Normal maintenance of the dam is performed by the City of Platts-
burgh's Water and Sewer Department. The gates are operated
regularly and minor repairs are performed as required.

4.3 WARNING SYSTEM IN EFFECT

No apparent warning system for evacuation of downstream residents
is in effect.

4.4 EVALUATION

The operation procedures for this dam are satisfactory. Increased
maintenance efforts are needed to repair the deficiencies noted
in Section 3.

-10-



SECTION 5: HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

Delineation of the watershed for this reservoir was made using
the USGS 7.5 minute quadrangle sheets for Morrisonville and West
Chazy, New York. The 6.39 square mile drainage area consists of
forested lands. The City owns or controls much of the watershed.
Relief in the drainage area ranges from steep (slopes of 12%-20%)
in the upper reaches to moderate (4%-7.5%) in the vicinity of the
reservoir. Hilltops within the watershed rise as much as 1000
feet above the normal reservoir level.

5.2 ANALYSIS CRITERIA

The analysis of the floodwater retarding capability of the dam was
performed using the Corps of Engineers HEC-l computer program,
Dam Safety version. This program uses the Snyder Snythetic Unit
hydrograph and the "Modified Puls" flood routing procedure. The
spillway design flood selected for analysis was the Probable, Max-
imum Flood (PMF) in accordance with the recommended guidelines of the
U.S. Army Corps of Engineers. The PMF event is that hypothetical
storm event resulting from the most critical combination of rainfall,
minimum soil retention and direct runoff that is considered reason-
ably possible for a particular watershed.

5.3 SPILLWAY CAPACITY

The dam has an ungated spillway section. For the purposes of this
analysis, it was assumed that there was no flow through the low level
inlet/outlet pipes. The spillway is 40 feet long with concrete abut-
ment walls at either end. The spillway was analyzed as a weir with
a discharge coefficient C, which varied from 3.2 to 3.72. The
effective length of the spillway was reduced to account for the tur-
bulence caused by the abutments. The computed spillway capacity
for the water surface at the top of the dam is 2827 cfs.

5.4 RESERVOIR CAPACITY

The normal water surface in the reservoir is at or near the spillway
crest elevation. The impounded capacity for this elevation is 1228
acre-feet. Surcharge storage capacity between the spillway crest
(elev. 533) and the top of the emergency relief weir (elev. 540.5)
is 667 acre-feet which is equivalent to a direct runoff depth of 1.96
inches over the drainage area. The total storage capacity is 1895
acre-feet.

5.5 FLOODS OF RECORD.

No information was available regarding the maximum known flood.
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5.6 OVERTOPPING POTENTIAL

Analysis indicates that the dam does not have sufficient spillway
capacity to adequately discharge the outflows from the PMF. For
this storm, the peak inflow is 6580 cfs and the peak outflow is
6136 cfs. The analysis indicates that the emergency relief weir
segment of the embankment would be overtopped by all storms exceed-
ing 54% of the PNF. The higher main embankment section would be
overtopped by all storms exceeding 67% of the PMF.

For one-half of the PMF, the peak outflow is 2606 cfs. The maximum
water surface would be 0.42 feet below the crest of the emergency
relief weir.

5.7 EVALUATION

The dam does not have sufficient spillway capacity to discharge the
peak outflow from the PMF. The outflows from one-half the PMF
will not result in the dam or the emergency relief weir segment
being overtopped. Therefore, the spillway capacity of this dam is
rated as inadequate.

12
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SECTION 6: STRUCTURAL STABILITY

6.S EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations
Visual inspection of this structure revealed several deficiencies which
affect the stability of this structure. Trees and brush covering most
of the embankment hampered the inspection. The area along the entire
downstream toe was wet and swampy. One area of concentrated seepage
was noted. This seep was approximately in-line with the concrete gate
house. Water was flowing out of the nearby hillside in several areas
immediately downstream of the embankment - right abutment contact.

b. Data Review and Stability Evaluation
No design information concerning the stability of either the earth
embankment section or the concrete spillway section was available. The
construction plans included cross sections of both segments as well as
limited foundation information.

A stability analysis of the spillway section was performed for this
report in accordance with the "Recommended Guidelines for Safety In-
spection of Dams". The results of the stability analysis are as follows:

Overturning Resultant in Sliding
Case Safety Factor Middle Third Safety Factor

a. Normal conditions, water
surface at spillway crest 1.58 No 1.12

b. Case a. plus ice
load of 5,000 lb/ft 1.14 No 0.81

c. 1/2 PMF Flow; Water surface
7.1 feet over spillway 1.16 No 0.65

d. Water surface at top of
relief weir embankment section 1.14 No 0.64

e. Normal conditions with seismic
coefficient of 0.10 1.52 No 0.82

These analyses indicate that the spillway section is marginally stable
under normal conditions. The sliding safety factor for severe loading
condition such as ice loading or flood flows falls below 1.0, indi-
cating that the section would be unstable if subjected to these loads.

Further investigations are required to better assess the stability of
the spillway section. Subsurface explorations and concrete cores are
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required to obtain information about the structure, the foundation
conditions, and the effectiveness of the cutoff wall beneath the
spillway section. Stability analyses should then be performed using
this data. Based on the results of these analyses, the need for and
extent of modifications to the structure should be determined.

c. Seismic Stability
This str cture is located in Seismic Zone 3. A seismic stability
analysis was performed assuming a seismic coefficient of 0.1. The
results of this analysis (shown on page 13)indicate that the safety
factors against sliding are below 1.0 when seismic considerations are
included. Therefore, when modifications to the structure are made,
seismic stability criterial should also be met.

-14-



SECTION 7: ASSESSMENT/RECOIMENDATIONS

7.1 ASSESSMENT

a. Safety

The Phase I inspection of the Mead Reservoir Dam revealed several
deficiencies on the structure. One area of concentrated seepage
was noted at the downstream toe of the embankment. In addition,
the entire area beyond the drwnstream toe was wet and swampy. Water
was flowing out of the hillside in several areas immediately downstream
of the embankment -right abutment contact. Visual inspection was
hampered by trees and brushwhiTch cover the entire embankment.

The structural stability analysis performed for the spillway section
of this dam indicates that safety factors are below recommended values
for all conditions studied. The sliding safety factor for severe
loading conditions such as ice loading and flood flows indicates that
the section would be unstable if subjected to these loads.

The dam does not have sufficient spillway capacity to pass the Probable
Maximum Flood (PMF). The outflows from one-half the PMF will not over-
top the dam or the emergency relief weir segment of the embankment.
Therefore, the spillway capacity has been rated as inadequate.

b. Adequacy of Information
The information available for the preparation of this report was fairly
complete and appeared to be reasonably accurate.

c. Need for Additional Investigations
Further investigation of the structural stability and seepage problems
on this dam are required. The structural stability investigations
should include subsurface explorations and concrete cores to obtain
information about the structure, its foundation conditions, and the
effectiveness of the cutoff wall beneath the spillway section. This data
should then be incorporated into a detailed stability evaluation and,
if necessary, modifications to the structure should then be designed.

Investigations into the causes of the wet areas beyond the downstream
toe, with special emphasis on the one area of concentrated seepage,
are required. As a result of these investigations, methods of treatment
should be devised and implemented.

d. Urqency
Investigations of the structural stability and seepage problems should
be conmmenced within 3 months of the date of notification of the owner.
Remedial measures deemed necessary as a result of these investigations
should be completed within 18 months. Other deficiencies noted on the
structures should be corrected within 12 months.
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7.2 RECOMMENDED MEASURES

1. Cut all trees and brush growing on the dam to permit a more
detailed visual inspection of the embankment.

2. Design and implement a method of treatment of the wet areas
near the downstream toe, especially the one area of concentrated
seepage.

3. Modify the spillway structure as necessary based on the structural
stability analysis.

4. Eliminate the minor leakage through the upper portion of the concrete
gravity section.

5. Remove grass and weeds growing through the joints between slabs
on the exit channel.

6. Remove debris and sediment in lower plunge pool on the exit channel,
also clear brush and trees growing immediately downstream of the
end of the plunge pool.

7. Seal the concrete slabs on the spillway channel to prevent water
from flowing between cracks and under the slabs.

8. Develop an emergency action plan for the notification and evacuation
of downstream residents.

-16-
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PHOTOGRAPHS



OF~ L'; L T L ,TN LI '0~ E

CRF~i OIUfr''' 1 IF b ~)( A



AT Fl I EI

4iA

PIVEPSJ IJ



ARIFA Ol( ONT 1 i1 1) SF1 PA(:f



01 Ir ~~C.* !rA CFPESYI

flPA I AGE CIIIr l !2: ;I rR
Pi.tU:,I.[ POOL ftF ):1yll !j



Sfli~lA~hY I 'I~i ~: I I
NOT 11 I ~ vv nl 7



OUI LET SI LUPOT fL UPB 42 MCI LLU I T



APPENDIX B

VISUAL INSPECTION CHEMI'IST____



?3-1_5-3(9,a0)

VISUAL INSPECTION CHECKLIST

I) Basic Data

a. General

Name of .Dam M_:q R SPog LAr
Fed. I.D. ._ _7 DEC Dam No. Z(9g&'.36

River Basin A eE CNAOK4,A/

Location: Town P4.ArT-) k(AOG/ County C Lti'MAJ

Stream Name SAA, 8iok,

Tributary of SA4qA&IAC PWV
Latitude (N) ______________ /longitude (W) -73' V,6'
Type of Dam EL&Jjk w-l tNc~CzK7 CooeE wqLe.

Hazard Category C

Date(s) of Inspection 641 _ _

Weather Conditions __ _______

Reservoir Level at Time of Inspection 7t 6S // ow ce r
b. Inspection Personnel l.eA eNA& / -P W. LFNIc

c. Persons Contacted (Including Address & Phone No.)

(,GRr MILER , .. . ' srCLAUiP

d. History:

Date Constructed (9Z3 Date(s) Reconstructed I

Designer METCALVr 4E7E Y MA S5
Constructed By81 F~ PCO/Air S7%Alt C6,

owner CfirtO P1AriUG



Z) Embankment

a. Characteristics

(1) Embankment Material GLA C 14- T L . - IMPe R (US SOIL

NeAees7 CrA-r,5P

(2) Cutoff Type COAic -g' WALL

(3) Impervious Core Cpe-re C.Me JAZ.

(4) Internal Drainage System NauiE

(3) Miscellaneous

b. Crest

(1) Vertical Alignment SL,~muy 1P-Eff15JfA& om P,;o-CAvc- ON LcFT Cv
CRES~r itP~PS GRPAdA1~.t 71 (7R. Re4-&6- O 9"14t

(2) Horizontal Alignment i i:,qc yray - Cer /s

S~lOMEWRAr A(A Row

(3) Surface Cracks _N___

(4) Miscellaneous TRw- 8, g4r~ LEr-r E*V6 - A-7,sjr

R0-r P,,V I A ee? S WeC&E GROW/A1 OVfP IE-6

c. Upstream Slope oF 78e COiAr .

(1) Slope (Estimate) (V:H) o( 2N
(2) Undesirable. Growth or Debris, Animal Burrows -,US#

(3) Sloughing, Subsidence or Depressions SL4 S1 ' SCoUk Pr&(

9k It/ le fievcw £isw - Y OF 9P11ZZUJAY '

v W8 i &Ja A cr ith - 4C~r-5 G#X1A1VkjAigqj MA-r&,qA4 G&4,%w~

A/aurmrAr JL~s-~r~.~LJJd~~7'& ~ O

4 LLA

III - . . . . . .. . l , I .. . .. II / I ... .



(4) Slope Protection Rii~~ PRAP T Ae6or I/~ '

rH. CRv-

(3) Surface Cracks or Movement at Toe ______________________

d. Downstream Slope

(1) Slope (Estimiate - V:H) Fq,9t.10 S~-r-4,E, CSASC/A44? Uplept PAP.7

(2) Undesirable Growth or Debris, Animal Burrows Sual-7-ACArrm e E

(SQUAf GAw-r/ ; eiaFP P r M! as (T COV&EPCa (CI-# At1-ce U'Sf
-AM&6Q LeorT'GRASST- (kl,4r~s -01"/440 IAW?,A1fPOSSI8.eK

(3) Sloughing, Subsidence or Depressions 1a t& V,~qi'1CJ- -7geS

-O& SLOPE Aqe ReLA-r,Vs-e' 7rkA/c6#7- $Jt4 S"(sNI OF

-SLOPE MQV&t7.

('4) Surface Cracks or MNovement at Toe I~doNe &JA~l

(3) Seepage If &, PolbWr OF CG4TffQ~-r6- EP^Se iY-rj

A7-r O tavivpAw\ -'CE ItK,0A~r4j &Lct.jw GAf1rU#6i

Tuavri7 A e-Rc CL~rRjQ4 60.5 ~PC E £K-,r'Ae'6 1/V OWE 9P'7 4Nr,
I~s-rIfAT9& 772 RE OZi'q4MA

(6) External Drainage System (Ditches, Trenches; Blanket)

(7) Condition Around Outlet Structure Stfvt4 .9T4pCA& At~ -r ~

(8) Seepage Beyond Toe G:AIC7& AkEA EY-av, 7-4 (S L'

e. Abutments - Embankment Contact

S'-Eeidh CowrZr A'r &tGur As-- O4Cd ;-r -ucrpe~ is



?3-1.5-3( 9,/80 ,

(I) Erosion at Contact NkNE brE i

(2) Seepage Along Contact SEIPA64 Cl (3ZdAI W~E 0
Gk-rAt Ar 5eVERAL Rw,-4-.S 8&.c)(,j 7id 6gekeA GIEV'KtgA/

ONF Po,.. 8ks, pc tE~S P QAr F"Y4uj /AJ

PI-UAI6e NOL.

3) Drainage System

a. Description of System N _____

b. Condition of System

c. Discharge from Drainage System

4) Instrumentation (omumentation/Surveys, Observation Wells, Weirs,
Piezometers, Etc.)



3) Reservoir

a. Slopes Treg> 74 Eo tF PeseAV6R - C/ 7-1 C"-rot-$

Lo th o; Regakv6t-L41-LPk,(,ARIr Spd eb-L'7'e-i AE9

b. Sedimentation Nt-7 APPA Pme,'1

c. Unusual Conditions Which Affect Damn C~t4 - Osea 7 - .q&

Ac~ts T-ap 0F. PAL4-WA 'GU- /7- Ajj Ld4A,94-P IFQS7-

6) Area Downstream of Dam

a. Downstream Hazard (No. of Homes, Highways, etc.) /q? -r 3 -741 A&Rd3

b. Seepage, Unusual. Growth lX/~ae A P 86 YA' (aT 1: 5 J

c. Evidence of Movement Beyond Toe of Darn ___________________

d. Conditiaon of Downs tream Channel 6.:f' '&Fe P- /

')Soillway(s) (Including Discharge Conveyance Channel)

CO,4ki-rC GPqVI,7t 5PLc.JA'- Sc ~ . -I4~t CCAICI 6 /Sc

Cuoact- Z Pi--ug(s N~u F7- E,,,16,Qv 6,SStPA T-'A

a. General GR~r e -r (o4 ~t qAcnl - \,.p~CRA4 iS uA

Adwrk~pA17- &US - MNopN SPA4,Me oNe '4M

MMl~iR. !9EPA(a ?T'dqU CoAtcoqe-r E x ~ rrwa a-tbN wr-

eRc Z(rr-7 Ae~,g Cnaws-r
b. Condition of -umio Spillway L. WE V'& SRP6 CA'qA16--

S'm Wai.L~s 0 G*qss Gtw,Azg 7 /1kOVGq TO/qrs 9Rsrw1

S. 4S-_I,,vp_. CP-A<&1A/ (5,V CiMA1I&fl W~AL.9

f~GL ~OA~ UPP~ &4J~aPOoe- 6P4/Al

OAJbJR.. C(A- kav 4P* "AA/ &wOT 0 ~ Ai SaP6E



c. Condition of Discharge Conveyance Channel -GEAeotLL-o -S4,T7ss:qcTrW'

F,4i a WrRi Temmawr f'a~s aERAtS. SCd6 A

o;: Pz.u&s P4Q. 7-R 6jau, /,v &.ura P 4~e:

d. Structural Condition of Spillway Components____________

SM; Z.ACA- IIAO *AI-4L I, 6 O o:*,C.e7E

8) LOW LEVEL INLETS/OUTLETS

a. General -1 (&1L6-T P1PSS Z Ourv P"Pr-s -i.

Tr Q kamg GA716 kOuSe V4,6y-s /4( GiAr 1 ~s

b. Condition of Inlets______________________________

c. Condition of Outlets Mos"My QI' GM F -)L

'CAtn Ouneg7 S-u eok Vs, 4. - tose

T~ A v uF~ c~r r4j A-o



3) Appurtenant Structures (Power House, 'ock, Gatehouse, Otcher)

a. Description and Condition______ ______________

(AglktnE7 CPwP,, S t- -P.QL Er O/A4 SC'7,

/A r.L Ck -fgt 4 APd-A PS (0 S 4- S4* rdP_

(AJI 714 ONILY IMA10O, -U&F4C6 CIZACIs

IgICM( bVERScIAL P~ (/A(RLOui M t) &j4L4 FP PIA4

LeOCAret-A/T RI(SA/7 EX& Cf EAkMAA-EX7-- CaNCR76

im Goes, C-rms - P/PE i~k LvzJiiWA-

( A<f SAR.A.Ac. R(Idei. 7Fo SMA~eL lbQV6 A Y

11) Operation Procedures (Lake Level Regulation):

6RVT'-' Y F .94 &opnPLlv' Fqa GA-r ~houvCih

gA *- mrlvr P44A-1 UJ q 7E 1!5 (JfrN4thAjA /s R~iU~E

hi QP-AL4 IQE4VQR RLUCUA7P'1 Is Z' 3 / 6 tjPz6OW
Vffay bpy&ihE

M~AY%(ift ;(Vau.AJ 4 :'c is ~a' ISU6, 4as-r Ov.

W4-,.-O&-~~TPA- ~m- eWUSPr, A



APPENDIX C

HYDROLOGIC/HYDRAULIC
ENGINEERING DATA AND COMPUTATIONS

SI



CHECK LIST FOR DAMSHYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

AREA-CAPACITY DATA:

Elevation Surface Area Storage Capacity
(ft.) (acres) (acre-ft.)

1) Top of Dam _____ _....

2) Wa ea.., *C.r wg,C S
(Max. Design Pool) (06__ _______________

3) Auxiliary Spillway
Crest

4) Pool Level with
Flashboards

5) Service Spillway
Crest -_._ 7' iTa£

tS G S ArUt&~ = LA N 6Ar,''- om

DISCHARGES
Volume

(cfs)

I) Average Daily

2) Spillway @ Maximum High Wacer-70P QV _ 'A37

3) Spiliway @ Design High Water GP o (f" R94, WEIRE/ z_

4) Spillway @ Auxiliary Spillway Crest Elevation _----

5) Low Level Outlet -Z4 B1Oui j6 P e PP1
6) Total (of all facilities) @ Maximum High Water Ze Z7

7) Maximum Known Flood _ --"

8) At Time of Inspection -



CREST: ELEVATION: _________0

Type: EA P79 Ltrq C0 ke- LJCA4 .

Width: _ .IZ ; Length: 7 3 F-

SpilIlover Cacq,.rj- OsgE ! osrt,*

Location N ApA R' <'q7- £" d , eAHAAM4er

SPILLWAY:

SERVICE AUXILIARY

_"_ _ _ _ Elevation VOA/"

Cdf P,7-e - S54 Type E7MrG(F-VC-y ~E .~/ MMi~g

q Width S'CCTOQAL C0 vL& PRQ8A84d (:le IF

Type of Control

V Uncontrolled

Control led:

Type

(Flashboards; gate)

Number

Size/Length

invert Material

Anticipated Length
of operating service

Chute Length

'Height Between Spillway Crest_
& Approach Channel Invert

(weir Flow)



HYDROMETEROLOGICAL GAGES:

Type : ou~Ag
Location:

Records:

Date - N w,

Max. Reading -

FLOOD WATER CONTROL SYSTEM:

Warning System: Ak A/d

Method of Controlled Releases (mechanisms):

L 6 w L vr-0u, -r s - Z 5 " PIP /v tog
t..wJ ( * " Vf "/ /.4"rT& UPPLt. " /,,V

ZYW &k e

931-1/0



DRAINAGE AREA: W, A' .es

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: PReST- C/" Ou..&S o"  r q, q.jVq 4_4

Terrain - Rel ief: S-re p T ' &IbERAr

Surface - Soil: G /-C/,04 /74.

Runoff Potential (existing or planned extensive alterations to existing

(surface or subsurface conditions)

Potential Sedimentation problem areas (natural or man-made; present or future)

A/oA/

Potential Backwater problem areas for levels at maximum storage capacity
including surcharge storage: S

At A/1

Dikes - Floodwalls (overflow & non-overflow ) - Low reaches along the
Reservoir perimeter:

Location: ___

Elevation:

Reservoir:

Length @ Maximum Pool (Miles)

Length of Shoreline (@ Spillway Crest) (Miles)
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STRUCTURAL STABILITY ANALYSIS

This analysis was based on a cross section of the spillway
segment shown on the plans. A normal analysis was performed including
both overturning and sliding analysis. Since the foundation conditions
and the effectiveness of the cutoff wall was unknown, full uplift was
assumed at the upstream toe, decreasing to the tailwater pressure at
the downstream toe.

ANALYSIS CONDITIONS

1. Normal conditions; water surface at spillway crest

2. Same as #1 plus ice load of 5,000 pounds per linear
foot.

3. 1/2 PMF; water surface 7.1 feet over the spillway
crest

4. Flood flows; water surface 7.5 feet over the spillway
crest (at top of relief weir embankment segment)

5. Seismic conditions - water at spillway crest with seismic
coefficient of 0.1.



STABILITY ANALYSIS PROGA.M - IORK SHEET

INPUT ENTRY ANALYSIS CONDITION

Unit Weight of Dam (K/ft
3) 0 1. 2 3 4 5

Area of Segment No. 1 (ft2 ) I is 3

Distance from Center of Gravity 2 17,31 73 1 3S 13 17,33
of Segment No. 1 to Downstream
Toe (ft)

Area of Segment No. 2 (ft2 ) 3 1'0.2 5 50 5 9,1 5 , ,

Distance from Center of Gravity 4 (qS1. l, ,
of Segment No. 2 to Downstream
Toe (ft)

Area of Segment No. 3 (ft2 ) 5 " 7' 7 S 7 "-

Distance from Center of Gravity o 6 11, 1,5 11,. (t. 5 (5
of Segmtznt No. 3 to Downstream
Toe (ft)

Base Width of Dam (Total) (ft) 7 ZO 2 -3 %3

Height of Dam (ft) 8

Ice Loading (K/L ft.) g -

Coefficient of Sliding 10 c."G ' ""

-...- " u^ '-oil (K/ft 3 )

Active Soil Coefficient - Ka 12 0,Z 0,Z' Q

Passive Soil Coefficient - Kp 13 ', ( 9, i ',,/ Y, "/

Height of Water over 14 - - 7, "7,
Top of Dam or Spillway (ft)

Height of Soil for Active Pressure (ft) 15 I 1I

Height of Soil for Passive Pressure (ft) 16 o, 3 0,6 0,6 3 , -

Height of Water in Tailrace Channel (ft) 17 Z Z 6 .

Weight of Water (K/ft 3 ) 18 C),0 GZ 0, OQ. b6Z , a q.)

Area of Segment No. 4 (ft 2 ) 19 92S Zs ? 9, Z ' .oz,

Distance from Center of Gravity of
Segment No. 4 to Downstream Toe (ft) 20 C'G7 S' 7 , -7 6,67

Height of Ice Load or Active Water (ft) 46 c ,, ''
(does not include 14)

Seismic Coefficient (g) 50

RESULTS OF ANA.YSIS

Factor of Safety vs. Overturning . .. , ... .16 (,( 4( i'

Distance Froa Toe to Resultant 6,3 7,q -,63 , (' j

Factor of Safety*vs. Sliding(IO. .6 9
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